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^A  description  is  given  of  a  non-sterile  apparatus  for  cultivation 
with  automatic  irrigation  and  its.  possible  application  for  studying  root 
secretions.  afro  factors,  which  appeared  successively  in  the.  culture  solu¬ 
tion  of  Contaurea ,scabiosa  L.,  broke  the  dormancy  of  seeds  of  Orobanche 
minor  Sutt .  One  of  these  factors  was  equally  active,  on  seeds  of  Orobanche 
picridis  Vauch.  /  V 

f 

INTRODUCTION 

We  are  continuing  our  work  on  the  germination  of  the  Orobanchaceae 
by  studying  the  activity  of  the  culture  liquid  St  Contaurea  scabiosa  L., 
Erypriurr.  carmutre  L.,  Hedera  helix  L.,  Pieris  hloracioidea  L.,  Triponella 
faenur.-r.raocuir.  L.  on  the  germination  of  seeds  of  different  species  " of  tSe 
Orobanchr.cor.e  and  Phelipeae.  We  observed  that  the  activity  vas  a  function 
of  the  concentration  of  the  culture  liquids  and  of  the  time  of  exposure  of 
the  seeds  of  the  parasites  to  these  liquids.  Shis  finding  enabled  us  to 
examine,  with  precisidd7  the  role  of  these  two  factors. 

We  describe  in  this  article  the  methods  used  for  the  cultivation 
and  biological  test3.  We  investigated  also  the  activity  of  compounds 


present  in  the  culwuro  liquids  in 
>-*owa  on  the  germination  of  -seeds 
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L.  h...L  c-3cn 
ur.u  Crob  rnche 


'■■he  •:-!<*■>■■?:  of  Ic-u.-laru  was  vr.ed  at  hxlf-sirerigth  and  sunnier, vented 
oy  solution  3  A  of  Arson  for  previdir-  ssicr?  r  .  ’tn.  Iron  vas*  added  as 
icrric-  chloride  0.0&6  c/iitur.  ‘ins  nii  wug  aa*ustcd  to  7*2  with  KOii  in  the 
'.irSw  .1.0  liters  used*.  Later  on,  pi  I  7  >2-7 -o  was  maintained  without  any 
adjustment,  even  when  fresh  solution  was  added  to  the  apparatus. 

2.  Apparatus 

V  : /Crystallising  dishes  (cristallisoirs)  (a).  12.5  era  in  diameter  and 

deep,  served  as  culture  vessels.  Glass  tubing  of  variable  diameter 
:(4-8  .nen)  was  placed  rtndoraly  to  a  depth  of  5  era.  Glass  beads  of  different 
diameters  (2-3  ram)  were  placed  into  the  vessels  and  formed  a  layer  1  cm 
•-deep.  A  strip  of  black  paper  was  fastened  on  the  outside,  covered  the  side 
-wall  and  prevented  the  growth  of  algae ..  dae  surface  was  covered  with  a 
f circular  siieet  of  black  polyethylene  (B),  provided  with  parallel  slits, 
r'.iioout'lj  ko  aparfc.1  A  glass  tube  (C)  of  10  nr.  diaraeter  formed  a  shaft,  free 
from  beads,,  into  which  a  second  tube  (3)  of  smaller  diameter  was  placed, 
•wfh'ich  was  connected  to  the  nutrient  systefc. 

'  ■  Six  crystallizing  dishes  were  joined  together  by  polyethylene  tubes 
,  (E)  and  connected  with  a  main  flask  (F)  which  served  as  a  distributor 
through  a  syphon.  (Fig.  l) 
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When  the  level  of  the  liquid  fell  to  (7),  the  o.lfice  of  (l)  became 
c:r"osea,  air  entered  and  reacnea  ana  reservoir  vhere  it  calibrated  the  pres¬ 
sure  v.nd  produced  "bubbles,  which  actuated  th®  culture  licuid  ana  dispersed 
the  precipitate  which  appeared  on  account  of  the  elevated  pH.  Since..  ths„. 
liquid  descended  by  gravity,  a  vacuum  vas  created  in  the  reservoir,  "and 
the  outflow  stopped.  Ivhen  the  level  of  the  licuid  in  7  rose,  no  more  air 
vas  able  to  enter  conduit  (I)  and  the  system  was  again,  momentarily,  in  eoui- 
librium. 


The  orifice  of  tube  (l)  vas  placed  4  cm  above  the  bottom  of  the 
distributor. 


The  set-up  va3  primed  by  gravity;  -the  upper  stopper  of  the  reservoir 
was  lifted;  tube  (g)  was  closed. 

■When  the  nutrient  solution  was  renewed,  it  became  necessary  to  re¬ 
fill  the  reservoir  to  not  more  than  4/5 th  of  its  capacity  in  order  to  Have 
the  system  function  properly. 

Discontinuous  feeding  permitted  partial  aeration  of  the  roots.  A 
very  important  aeration  was  done  once  a  week;  the  draining  of  the  solution 
vas  interrupted  by  pinching  tube  (J)  with  a  pinch-cock. 


3*  Planting  Seedlings 


Seeds  were  germinated  in  Petri  dishes  on  sheets  of  filter  paper, 
lying  on  top  of  hydrophilic  cotton,  saturated  with  water.  The  seedlings 
that  were  obtained  were  transplanted  in  the  cotyledooous  stage,  30 

plants  per  crystallising  dish  for  Centaurea  scabies*  L.,  Plerls  hieraeloidse 
L.,  Trlnqnella  faenum-graeoum  L.  and  24  plants  for  Srynglum  caapaitrs  L.  and 
Sodera  helix  L.  The  nutrient  solution  was  raised  to  the  level  of  the  cir¬ 
cular  polyethylene  cover. 


After  several  days,  the  noraal  level  of  the  solution  was  reached  and 
the  irrigation  vas  started. _ _ _ :  ... 


The  cultures  fare  placed  near  a  glass  window  and  exposed  to  "day¬ 
light"  type  fluorescent  strips,  40  watts,  at  a  distance  of  10  ea,  operated 
for  l£  hours  in  24. 


k .  Goesr-nts 


NOT  REPRODUCIBLE 


iij  cultures  v.-erj  - .s tori! ccrr-'.'-vtcs  that  "ore  iso¬ 

lated  'vers  these  <soaret&l  V/  -he  roots,  -sats?  'rroaaec*.  .;y  r^cacollsm  and 
thor*  cuits.iaai.oJr^  t>*  destrucui.c"  r>f  -:' o-*aco  j-.-.isr.-.s  viiich  ••'err  present 
1h~!53?»  cd""TIirdr.tnif  ddsnes.  *  •“"  "  —  •  - 


©r  .-r  to  oc.~)l  .t: 

T/;hpo..e. 


•.‘-.O'  ir.it:'.-...'.  invest! jnci ens,  aseptic  cultivu- 
'■-.r,  ale  ret- cl  toed  was  :*ot  suitable  for  this 


o'  .v".tV.ou~h  the  3-0-  .V -.v;  '.-ore  cf  th?  rt.r.e  -.ye  when  transplanted , 
finished  -.linns  showed  cor.3iders.hho  differences,  because  some  were  dominant, 
while  others  seeded  dontinatel.  For  exas.p-e,  it  ’.res  frequently  observed 
with  Picris  hierccioldcs  L.,  grows  side  "ay  side,  that  after  sin  months  of 
cultivation  eo.v-'  plants  flowered,  while  oth.fs  had  only  a  few  leaves. 

c)  nevertheless,  the  retired  has  the  advantage  of  providing  a  rela¬ 
tively  large  crop  of  active  biological.  r.rrerial.  Also,  it  indicates  quali¬ 
tative  variations  in  root  excretion-  during  the  first  two  months  of  culti¬ 
vation,  i.e.  as  ^  function  of  the  physiological  age  of  the  plants  studied. 


ISOLATION  AND  lETSaCS/fflGS  C?  STli.^L-hlOlY  COffCQEDS 
1*  Isolation 

Five  days  before  introducing  the  nutrient  liquid.,  the  plants  received 
only  distilled  water  which  tended  to  lover  the  concentration  of  the  mineral 
saltc  in  the  crystallising  di3hes. 

The  same  culture  was  sampled  in  intervals  which  were  at  least  three 
weeks  apart. 

The  culture  solution  va ;;  filtered,  evaporated  to  dryness  under  a 
partial  vacuum  at  a  temperature  below  hO^C .  The  residue  was  dissol  ed  In 
2  ml  of  water  and  used  immediately  or  stored  at  -4%. 

2.  Setting  up  Different  Tests 

Agar  Q.&p  in  water  was  toured  into  polyethylene  capsules  (which  were 
stoppered  with  hemolysis  tubes).  A  Durieux  Filter  So.  260  (12  am  diameter) 
was  plased  on  the  agar.  This  kept  the  humidity  constant  and  supported  the 
seeds  that  vers  tested  (?ig.  2}. 

The  capsules,  prepared  as  described,  vers  placed  into  the  holes  of 
a  leueoflex  disc.  Tbs  entire  setup  was  then  placed  into  a  Petri  dish  of 
15  cm  diamstor.  Tea  ml  of  distilled  water  was  added  $0  maintain  a  satura¬ 
ted  atmosphere  (Fig.  3). 
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A.  Capsule  filled  vixh  t.~ar  in  dis willed,  vaicr 

3.  Dorieux  Filter  i'Jo.  265  cn  vrn.cn  the  seeds  of  the  Orobar-chaceae 
were  placed 

C.  Cc-m let  a  ir.it  seer.  frar.  above 


NOT  REPRODUCIBLE 


Pig.  3.  Petri  dish  with  the  proper  arrangement,  ready  to  receive  pieces 
of  tits  chromatogram  to  be  tested 

e 

We  prefored  this  method  over  the  drop  method  of  Brown  et  si.  (1,2)  _ 
and  over  the  concavity  sheot  method  of  Sunderland  (6) . 

* 

Our  scitp  could  be  equally  veil  used  for  similar  studies  pertaining 
to  the  gemination  of  spores,  pollen  grains  or  hatching  of  nematode  cysts. 
?hse«  problots  are  very  similar  to  trrr  prohles,  l.e.  the  breoMng  of  donsancy 
by  chemical  cotpoun&s  proiaosd  by  the  host  organism.  In  some  cases,  the 
dor-nut  jBtxerial,  expected  to  react  to  the  stimulants,  consisted  of  tiny 
cuv.iaga*  * 
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urder  investigation  were  stored 


.  One  :r.or.th  defers  er.ch  test,  c.  si-*'', e :: f  cuhntl ty  of  seed  vas  removed 

Sad  placed  between  two  shcscs  of  filscr  on  nor;  jf  hydrophilic  nolo- 

tench  cot  son,  in  s.  Pe-ri  dish. 

Vhen  they  vere  needed,  t he  seeds  ware  crashed  on  a  Sviany  Filter  "by 
’  *■  technique  described  earlier  (3). 

t.'-~  .  She  c'P’r.e  concentrated  solution,  obtained  as  described  above,  vas 
^diluted  in  „'jr.oc  of  heicclysis  tubes.  Approximately  the  saire  a^uUu.t  of 
^  mailed  seeds  vat  placed  into  each  tube,  stoppered  vita  a  polyethylene  cap*  , 
'5  sule  -end  placed  aeons  the  samples.  Saaples  vere  collected  vith  a  curette 
} :  toaisalaing  100-300  seeds. 

If':  The  seeds  vere  -withdrawn  fr on  the  tubes  in  flre-rlnate  intervals 

'Sfearins  the  first  half  hour,  then  after  1,2,1,8,16,32,43,72  and  96  hours. 

iFy  After  mealing,  the  seeds  vere  again  washed  in  a  Svinny  Filter  vith 
■.';:30  a£L  distilled  water  and  ware  spread  out  with  a  flattened  needle  on  one 
.‘df -the  supporting  discs.  ‘ 

^■Vv^  The  Petri  dishes  vere  incubated  ir.  darlaess  at  21°C-  Geminated 
seeds  vere  counted  after  1$  days. 


I  _  In  every  case,  the  percentage  of  garciaated  seeds  vas  calculated  and 
tabulated.  Curves  vere  drawn  which  represent  the  variation  in  the  rate  of 
gsrainatiaa  as  A  function  of  concentration  and  exposure  tis*  (duration  of 


Two  expwi&ents  «111  hi  described,  conducted  on  Septeriber  16  and 
10,  1964.  They  corresponded,  rey^Qy,  to  the  two-  sad  six-leaf 
df  Centaursa  scabioea  1.  This  plant  does  not  seen  to  break  the 
*  of  tlbsaseds  ol  (57  plerldts  Teach,  until  it  reaches  the  5-lesf 
It  vas  of  interest  to  us-  to  study  the  culture  liquids  after  that 


b)  Results 


nm 

utilised:  1, 


of  September  16,  1964.  Sis  following  dilutions  were 

,,  1/m,  i/*5.  r 


0.  tdcridla  did  not  gexslnats  in  any  ooassetration. 

0.  algor  aid  net  start  to  ger&mta  until  after  two  hoars  of  exposure  ties. 

-6. 


NOT  REPRODUCIBLE 


2s.cie  I 

cr_i  '? )  \~s  use!  to  dr*iv  a  curve  of  equal 
urfoor  ccrreeponci.23  to  the  s&uve  sucToer  chcvn  in 
t.-.ole  -indicate  the  percentage  of  germinate! 
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In  order  to  establish  curves  corresponding  to  equal  exposure  tAt»3 
It  scecea  bees  to  sbov  on  toe  graph  the  concentrations  rather*  *■*.•«>»  the 
dilutions.  She  greatest  dilution  1/68$  m  assigned  as  baa? a  1.  -•  — 

Second  experiment  of  October  10.  19&.  3m  following 
vere  utilized;  l/l,  a/2,  l/lO,  l/20,  lfc»  and  1/200. 

Zc  order  to  provide  sore  inftoaaatlfla,  sore  subgroups  were  Srrasd 
then  la  the  preceding  tx&trimn t. 


ffwo  series  of  curves  were  established.  ae  first  one  {W^j.  5)  _ 

for  the  tis»  between  2  and  96  boors  of  exposure;  the  second  one  (fig.  6} 
was  for  an  exposure  tins  between  $  sdjautes  and  2  boors.  was  done  in 
order  to  study  the  breaking  of  dORMney  daring  short  exposure  uses  to  the 
st inflatory  solutions. 


She  greatest  dilution  1/200  was  assigned  as  basis  1,  for  studying 
the  variation  m  Ute  rate  of  gezsdnatian  at  a  function  of  the  ooneentrst  m 
Ssralts  ere  shoo  in  table  H. 
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Yaristioa  of  the  rate  a f  acrsiaatlop 
•ad  0.  T»lcrldi«  Yaoch.  — 


((l  C)  of  aee&s  of  0.  r.iar* 
a  function  of  Uw  expo* 


«ai»  tins  to  test  solution  {Sxg.  Octfaar  10,  1964).  "ie  audber  of  each 
curve  corroapao&s  to  the  sa=a  aster  over  the  coluars  it  f*Ul*  U. 
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V^ati^Vthe  rite  of  C*rsinatio«  ft.  C-)  of  seeds  of  0 .  ^£2£ 

bS  tlis  expose  tire  to  test  solutions  ' 

>,  ,0,  v  •  Curves  shov  t^OtTirst  tp<‘o  hours  of  exposure  «3.ms  in  the  solutions, 
lie  iucite?''of  each  curve: corresponds  to  the  same  number  over  the  columns  of 

ratik x/.-.  •  .  r  ■  '  "r"  '  '  '"  :"'3  -'*o. 
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7ir.  7.  Variation  if  the  rate  of  gesw^tlon  (£  0)  of  seeds  Qf  0. 
Sutt.  as  a  furrtion  of  the  eoncectratioa  of  -biologiciUy.  sbtive  cc 
■in  the  test  solutions  (E^»  16,  19&)»  ;.  ' : ' 
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I-i,:.  v.  Variation  of  the  ..rate-  of  germination  (#  G)  of  seeds  of  G,  ninor 
Salt,  as  a . functltsfof  the  concentration  of  'biologically  active  compounds 
-is  the'io&i  solutions  (Sap.  October  10,  196%) .  -xi 


c)  Coaclusio-a 

a)  Che  value  of  G=6i£  for  the  concentration  200  and  an  exposure 
-time  Of  .10  minutes  (Table  II,  Pig.  6)  is  probably  an  error  in  technique 
uhieh  occurred  when  the  seeds  vere  ’•.-ashed .  ‘Che  curves  derived  froir.  the 
sajre  concentration  war  .-  sufficiently  alike,  except  in  this  case.  We  believe 

placement  of  the  filter  caused  incomplete  uarhing . 

b)  Examining  curves  of  equal  concentrations  in  Pig.  5>  ve  are  led 
to. conclude  that  the  culture  liquids  of  Centaurea  scabiosa  L.  contained  two 

~  5^rjv-.uQds  A  and  B  which  stiaailated  the  gemination  of  the  seeds  of  0.  minor 
Sutt.  '  Thts  jo  co:  pounds'  had  a  oixtaua  efficiency;  after  exposure  times  of  U 
ajai'l^Hirs,  respectively,  for  the  seeds -  of  the  parasite • 

The  dormancy  of  the  seeds  of  0.-  picridis  Vauch.  Va3  only  rapidly  .. 
bi*oken  by  Compound  isi 

.  '  "  '  ft  •<}  "... 

c)  Comparing  curved  of  equal  concentration  in  Figures  4  and  5 
indicated' 'that  compound  B  was  present  in  the  culture  liquid  of  C.  scabiosa 
X>.  at  a  time  when  the  plants  vere  in  the  two-leaf  stage,  but  that  compound 
A  appeared  much  later. 

d)  Examining.  Pig.  6  indicated  the  probable  existence- of  a  third 
dCcrpound  (C),  a  capable  of  breaking  the  dormancy  of  the  seeds  of  0.  minor 
1  ;wt»  hftc;*  a  very  short  exposure  time,  4.tvaftar  25  minutes. 
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'•*  .'  ll  Chyer/zitography  v 

ii«.  .v,-^  -■  ""  ■■ ./  . 

srecrtoaatal  Protocol  . 


:a 


7'  --V/ 


mixture 

„  _  — - — :•  • — — — -  - — — -  — n  •/  v  — - —  —  “(cloche) 

‘ror^A^houfs“.;y.  She  lighter  phase  of  the  ni;rture  served  as  solvent,  the 
Frasier  phase  served  to  saturate  the  atn^sphere  of  the  cell- Jar. 

l-%  Aftor  the  siigration,  the  solvent  front  was  marked,  the  chroantograa 
was  dried  in  a  stream  of  air  at  ambient  temperature.  Equidistant  linos, 
l  ea  apart,  parallel  to  the  starting  line,  vere  drawn.  Strips  perpendicular 
’  o'tO'_that;'3iii«?',  approximately  parallel.  to  the  ^■ircctiioR  of  viic  rdgration, 
\jjsrwpa' '  •  out.  -  Amino  acids  vere  made  visible  by  ninhydrin,  sugars  - 

jother  sheets  -  by  aniline  phthnlete.  (5)  and  p-anisldine,  phosphate  (b).  *r 
^Biological  tests  -were'.  «ilso  tried.  Strips  0.5om  vide  vere  cut  ;vt  each  spot 
Vie^cted  "by  v|j»  .sbtfifr  sprays.  .A  total  of  27  spots  was  noted.  Store*  samples 
f'l'fterilr.tised:  the  ftist  spot  clearly  shown  by  the  solvents,  tbe  2*fth  spot  which 
;; ;i»us .  (ally vrevealed  by  saturated  vapors  and  a  bl»*dt  piece  of  filter  paper. 


..-hr- 

v«  *-"»/' V 


Treaty-eight  _  capsules  filled  with  agar  Vere  prepored  on  one  filter 
^'jpaj»*-4  on  i&ieh  were'' also  placed  seeds  of  Ofrdbanche,  previously  washed  with 
Jdlttllieci  water  (Pig.  2)  .  Stripe  of  the  odr©s»tdgra»  were  placed'  over 
each  'unit  prepared  in  this  manner.  • 


beforo. 


One  Petri  dish  was  used  per  strip  per  species* 

Germinated  seeds  vere  counted  after  days,  just  as  was  dona 

b)  Pesults  t 

Culture  liquids  of  the  experiment  of  September  l£,  1$&. 
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fNOT  REPRODUCIBLE 


valua  v.r  calcul'tcd  : ' y?  the  center  “orfcio"  of  each  conpouuu  visiole 
•  "  v‘  •  c'v'cr 

C-  it  the  percentage  o?  germinated  seeds  \ 

C«  trlcridis:  no  germination  at  al^. 

Ur.fostuns.tely,  ve  vers  unable  to  chromatograph  the  culture  liquids 

or  the  exoeriaent  of  Gctober  10,  ISc^-* 

.*•  ^  ■  ... 

Startin';  with  compounds  that  moved  farthest,  £  vv  for  0.  minor 
vis  r.  jsaniritm  for  cesaoanos  having  ?fX  ICC  values  of  90.1,  93  »2,  9t»0  ar- 
S-.l.  v  •  |  ^  .Y,  Y  ■ 

She  ;>  G  vhich  reached  about  20/j  increased  by  caapouads  having 
TY:  .IX  values  - between  6?  ana  72.  They  were  followed  by  compounds  whici  ^ 
decreased  £  G  to  almost  aero  and  were,  in  turn,  folloved  by  corapotrus  vote.. 
ivrcN'veu  germination,  storting  with  fUxi03»73  •  E“.e  improvement  cc.vrinuwU 
uo*  increase  until  the  maximum,  mentioned  reeve,  was  reached. 

With  OYpicridis  seeds,  maximum  $  G  was  obtained  with  those  portions 
of  the  chromatogram  which  were  also  most  active  for  the  germination  of  0. 
-rrY.or  c echo,  except  in  one  case,  in  which  slower  moving  compounds  were 
best.  Vie  uiso  observed  that  the  active  region  having  lower  Rj  values  was 
much  more  limited  in  activity. 

’ '  ‘  '  ■  •  .  *  *•**  \  .  • 

Each  sppt  which  produced  zone  3  of  germination  was  not  always  revealed 

by  the  reagents  uced.  / 

IIo  germination  occurred  in  the  control*.. 

/  lf‘\:  V.'  \  f.  :  ;  '"'"’V.. '  Y  .  /  ’■  ' 

c)^ Conclusions 

;  -  ^  •  L  ■'  ■  '  "■  '  .  ..  -• 

i  s  ,  Two  compounds  broke  the  dormancy  of  the  seeds  of  Orobnncho  minor 
3att*  and  appeared  on  the  chromatograms,  of  the  culture  liquids  of  Cen- 
.  tourea  ccabiooa  L.  They  hoi  an  RfXiOO  of  about  70  and  92,  respectively. 

'fee  i<-xM>92  substance  plight  have  been  compound  B,  made  evident  by  testing 
'the  coaoeatratlons  and  length  of  exposure  time.  Compound  A  induced  gernd- 
natioa«:*h;:SKocl3  of  0.  oicridis  and  nigrt  hove  had  a  similar  Bf  value  or, 

, perhaps,'  a  slightly  higher  one.  On  that  account,  its  activity  on  Oyndnor 
may  have,  been  confounded  wife  that  of  compound  B<  The  -  germinating  activity 
which  afeferad  tat  a*xlG0»70;aiglrt  havo  been,  due  to  compound  C. 


V.'O  **  **  »"  •’  '  •*, 

oi.  C.-.C1  «  ’. ";  1'C.j‘C  Zl’lC*.' 

SO  (&2jJSMK.  },  .  pv.idvusd  cy  r  ivy 
tseedfc-  of'  0.  ;r.i 


'■  ■  ...  '.'cr 
\<- /  —  -  —J+~t 


in  tr.c  yor.r.ir.utiCii  ox  para- 
..  ;..io:lvc  co./.po;>.:*iT.  at  RpxlOO* 
:.nd  capable  of  no rxirvitin  j 


Sfce  ’xorhief  fundcrl;::-;!  (5)  •. 

liCiiu-ts  -id,  easpensiow  of  root  fr 
30lut.l6:is ,  nay  liave  a  bsaring  n~  iv 
compound  with  RjxlOG-oO  ar.I  .--.of- 
,HyxlOO=>92 ,  were  ccrcic'oroi  by 
O?  needs  of  0.  \;  ‘*‘•0— . 


.ih  cr.l'r.ctr,  of  seedlings,  culture 

.:o  c-f  fie.-.  ,  yro*.ra  in  glucose 
-,/n  his  re  .~-.il  is:  a  water-soluble 
Cac  -v,  c-.fLT.oa  “T  o",  ether- soluble/ 
.-lane.  »;  be  able  bo  break  tue  aoriuancy 


i-yy  ■  We  observed  the  dc.-rrc.ncy  of  seed-  of  Crcbr.r.che  -iuor  Sutt.  could 
fbcfibroken  by  several  compounds.  -Tcvert.-.elcss,  vixen  those  substances  are 
K v&ijp rcottcaatrated  or  when  they  rc.::-.ia  ir.  contact  with  the  seeds  for  a  long 
they  aay  becaae  inhibitory  for  ger:.:ir.ation. 

'  y$£':.  *•/•*>!  • 

jjfpfcT  n  bio-chroKatcgraphic  studies  cast  bo  interpreted  with  caution.  Sorra- 
pH>teo,  the  i.:.iXiaua  percentage  of  gemination  does  not  correspond  to  the 
$|ost;  abundant  ccbpound  which  breif.zs  the  dormancy.  Also,  at  the  other  ex- 
i  treire,  a  very  snail  portion  cf  compounds  can  exert  sons  inhibition  because 
their  concentration  is  too  strong. 

1' :  '  Very  fine  chromatography  of  active  tones  ana  a  study  of  each  -pome,., 
of  these  tones  actually  aided  tests  involving  concentrations  and  exposure 
tiriaa  and  they  aeon  to  be  the  better  methods  for  characterizing  pro.-J.sing 
coexpounds . 
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